==========================================================================
In this tutorial, we have used VaRank 1.1.2, Alamut-batch 1.3.1 and the corresponding database (November 2014) and one vcf file. The output files are available on the website (http://www.lbgi.fr/VaRank/).
RUNNING THE EXAMPLE ======================
Assuming that VaRank is properly installed and functional, we will now go through a typical project. The proposed example is extracted from the paper written by Böhm et al published in 2013 in the American Journal of Human Genetics. They used Whole Exome Sequencing (WES) to identify a novel gene responsible of tubular aggregates myopathy. The sequencing has been performed on the 4 members of the family (3 affected and one healthy parent) as presented in the following figure:
The first step is to download the input file (http://www.lbgi.fr/VaRank/). A single vcf file is available combining the exome data for all 4 patients (JBM-06, JBM-05, JBM-03 and JBM-04).
Then we will create the project directory that will contain the input files (.vcf or .vcf.gz), the working files (annotations files) and the output files (.tsv and .log). After selecting the proper location of your data: VaRank can work with gzipped vcf files, so if the vcf is not compressed one can save disk space already by running the following command line on your vcf files:
Copy the configuration file example from the VaRank installation directory to the current directory:
To be active the configfile must be located in the same directory where the vcf files are stored. The configfile can be either used to change the running parameters of VaRank or to define link between samples.
An example of one default configfile is given here: # This file is used to simplify the configuration of VaRank. # Anything behind a hashtag is considered as a comment # Please, feel free to change the VaRank options.
#---------------# Family Barcode #---------------#Grouping sample names together help grouping the naming of the files with the same prefix (fam1_ #for all family members) and to define automatically a specific barcode, the "familyBarcode". #As an example, 2 families where the fam1 corresponds to a trio sequencing (proband and parents) #and fam2 with 2 affected child. In our example we will add the following line to the configfile to ensure that VaRank will consider the 4 samples together. This will permit the use of the "family barcode" column (a barcode representing only a subset of samples) in addition to the more general Barcode (all samples analyzed together). Moreover the order is important as it will be the exact same in the family barcode.
fam1: JBM-06 JBM-05 JBM-04 JBM-03
You can now run directly VaRank by using the following command line:
This command will output the normal and error output to a log file. This log file will be used to monitor the VaRank process.
If you are using a queuing system such as slurm you could write the following commands in a file (i.e. cmd.exome.sh): 
13
...checking configuration data 14 ******************************************
15
VaRank has been run with these arguments :
16
****************************************** 
57
****************************************** fam1_JBM-05_allVariants.rankingByVar.tsv fam1_JBM-05_filteredVariants.rankingByGene.tsv fam1_JBM-05_filteredVariants.rankingByVar.tsv fam1_JBM-05_statistics.tsv fam1_JBM-06_allVariants.rankingByGene.tsv fam1_JBM-06_allVariants.rankingByVar.tsv fam1_JBM-06_filteredVariants.rankingByGene.tsv fam1_JBM-06_filteredVariants.rankingByVar.tsv fam1_JBM-06_statistics.tsv SNV_global_statistics.tsv VaRank_TestExome.log
The "allVariants" and "filteredVariants" contain the same annotation columns but the second file has less variants. Some variants have been filtered out according to several criteria in to simplify the analysis. Most of the filters can be redone using the "allVariants" file. In this example, JBM-05 has 2254 variants stored in the "filteredVariants" file and 44336 variants in the "allVariants" file.
The "filteredVariants" files are already prefiltered for variation frequency (default is to keep <1%), sequence quality (keep if variant depth and total depth of coverage >10, percent of reads supporting variant >15%). The variant with a validated annotation in the dbSNP database (i.e. at least with 2 evidence supporting the variation including multiple independent submissions, frequency or genotype data, submitter confirmation, observation of all alleles in at least two chromosomes, genotyped by HapMap, and present in the 1000G project) but that are not pathogenic (from the ClinicalSignificance field in dbSNP) are removed.
We will not go through all of the annotation columns which are already described in the reference manual of VaRank (http://www.lbgi.fr/VaRank/) but focus on the use of the barcode.
Starting from the following file:
fam1_JBM-05_filteredVariants.rankingByVar.tsv
The first 2 lines of each file describe the list of samples used to compute the barcode and the family barcode: The barcode and family barcode are the same in this example but in reality you could run multiple exomes at once and the barcode will represent the total list of samples analyzed and the family barcode only the one that you have decided to group together. In order to keep data visible on a single page, the last columns (Hom_Count, Het_Count, Allele_Count, Sample_Count) have been renamed.
To further describe the barcode, one can look at the first variant in BBS2 and easily understand that the Barcode "2222" indicates that this variant is present in all 4 members sequenced at the homozygous state.
In the case of our example, the family has 3 affected patients (mother and 2 children) and one healthy parent. This configuration strongly suggest a dominant mutation that should be absent from the father. Testing this hypothesis is fairly easy thanks to the use of the family barcode. Reminding the order of the barcode (3 affected first and the healthy parent at the end) one should look for barcode like this: "1110", which means that the 3 affected should be heterozygous for the variation and that the variant should be absent in the father. Applying this further reduces the number of filtered variants from 2254 to 125. The top first remaining variant is a mutation in STIM1 (the mutation is also present in the previous table, 5 th position) labeled pathogenic in dbSNP and associated by the author of the paper with the disease in this family.
